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No Confidence Limits –Arithmetic Scale



Bootstrapped Confidence Limits – Log Scale



Partial List of Findings

Delta Smelt Index is the product of two quite different
variables  - Incidence and Density

Density is a contagious distribution probably caused
by aggregation of fish

Confidence limits on Incidence can be estimated by
assuming a binomial distribution – presence/absence

Confidence limits on density can only be established
with a number of positive samples sufficient to ensure
a ‘representative’ sample.
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Mean plus or minus
2 std. errors for annual
Index estimates.

Note two features:
Limits strongly depend
on means

Most annual error
limits encompass
the overall mean of
six fish per trawl



Delta Smelt

0.0

0.1

0.2

0.3

0.4

0.5

0.6

1967
1968
1969
1970
1971
1972
1973
1975
1976
1977
1978
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

Year

pr
op

or
tio

n 
po

si
tiv

e

Annual Mean proportion
plus or minus 2 std. 
errors

Note sustained trends

Most recent 3 years are 
indistinguishable





Conclusions

Interannual Change Cannot Be Detected
at the Current Level of Sampling Effort

Historic time series should be maintained
but Additional Work can be designed to 
Augment i.e. Additional Stratified Trawls

Precision of Delta Smelt Index is
controlled more by fish aggregation
than by variable sampling procedures
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